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was carefully washed and rinsed with distilled water. Then, cylinders of 15 mm 124 diameter and 10 mm thickness were cut from the mesocarp using a stainless steel cork 125 borer. The cylinders were blanched with water vapor for 8 minutes and then rapidly 126 cooled for 1 minute by immersion in water at 0°C. F inally, they were impregnated with 127 sucrose (900 g/kg of pumpkin), citric acid (1.5 g/kg of pumpkin) and potassium sorbate M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT and the impregnating system. Equilibrium was reached at 72 hours when pumpkin 143 cylinders and the surrounding solution achieved the same a w and pH values. Once the 144 dry infusion was concluded, the cylinders were drained through a stainless steel 145 strainer and dried under forced air convection at 40°C for 3 hours, in order to achieve a 146 water activity (a w ) value below 0.85 (Fontana A., 2008) .
147
Finally, the pumpkin cylinders were introduced into low density polyethylene bags of 80 148 µm thickness, provided with a Ziploc® type closure. Each bag was filled with 5 149 mesocarp pieces (10 g) and stored in a chamber at 18-20°C.
151

Preparation of the pumpkin fortified and coated
152
From the results obtained with CCD (see item 3.2), one formulation was chosen and 153 one additional batch was performed. A dry infusion process, as previously described,
154
was carried out and after draining, the cylinders were separated into two parts. One 155 part was dipped into a solution of gelatinized starch in order to generate an edible 156 coating on pumpkin cylinders, and the other part, pumpkin without coating was also
In order to analyze the changes during the processing and storage of tissue, the 168 samples were taken from blanched pumpkin, equilibrated pumpkin after dry infusion; 169 and dried tissue after forced air convection drying. Also, samples of the final product 170 after 9 days of storage at 18-20ºC were evaluated.
171
The following properties were measured:
172
♦ pH and a w :
173
Pumpkin cylinders were reduced to a puree with the aid of a homogenizer Ultraturrax 174 (IKA, USA) at 6500 rpm for 20 seconds. The pH was determined with a pH meter 175 (Cole-Parmer, USA).
176
Water activity (a w ) was measured with a hygrometer (Aqualab, USA) at 20°C.
177
♦ Moisture and soluble solids contents:
178
Pumpkin samples were frozen and freeze dried (Christ, Germany) for 48 hours under 179 vacuum (≈1.1 Pascal) and 25°C, to determine the water conten t.
180
The percentage of soluble solids (°Brix) was determ ined with a refractometer with 181 automatic temperature compensation (Atago, USA) in the juice extracted from pumpkin 182 cylinders by pressing the sample with a spatula.
183
Water loss (WL) and solid gain (SG) in the different systems, during the dry infusion 
196
Measurements were performed in duplicate for each system and the average value is 197 reported.
198
The water loss during the subsequent air drying process (PP) in wet basis was 199 calculated as:
200
Pi: mass of the sample before convective drying.
201
Pf: mass of sample after convective drying. In order to evaluate the influence of AA and Fe during dry infusion and drying process 223 as well as on final color quality, a CCD with two factors (independent variables) and at 224 five levels (Table 1) The highest levels used were chosen to cover 100% of the RDA in the case of Fe, and 229 in the case of AA was considered the level of no observed adverse effects value, with a 230 maximum of 1000 mg. The central point (0;0) was performed in triplicate. Table 1 231 shows all experimental runs.
232
Dependent variables WL, SG, PP and ∆E were fitted using a second degree 233 polynomial equation and a multiple regression procedure:
Where, ψ is the dependent variable analyzed; x 1 and x 2 are independent (Fe and AA 
272
It could be seen that SG occurred during the dry infusion process and varied in the 273 range of 8.8% -19.7% (Table 2 ). Figure 1a , for SG, shows the response surface and 
279
It could be seen that the WL was varied between 69% and 72.6% (Table 2 ). In this (Table 4) 387 Table 4 also shows values obtained after 9 days of storage. In this case, it could be 388 observed that for both samples, coated and uncoated, the Chroma value did not 389 change significantly after nine days of storage at 18-20°C.
391
Conclusions
392
A dry infusion process could be used successfully to incorporate Fe and AA into 393 pumpkin tissue. It was found that the addition of Fe or AA promoted osmotic 394 dehydration in pumpkin and water loss during the subsequent air drying process.
395
The presence of Fe or AA intensified color differences of the systems when compared 396 with the control system (unfortified) and this was mainly detected through the Chroma 
405
The present study provides important information for the design and processing of a Table 3 . Color difference (∆E) of pumpkin fortified with iron (Fe) and ascorbic acid (AA) 3 respect to control system (C) and color parameters: lightness (L*) and chroma before 4 and after air drying process. Dry infusion previous to air drying process allowed fortification of pumpkin. • Iron / ascorbic acid ratio that minimize pumpkin color changes was determined.
• Edible coating based on tapioca starch protects pumpkin from color change.
